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will be impeded to provide a tactile indication to the
user that the desired setting has been achieved.
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APPARATUS FOR ACCURATE ADJUSTMENT OF
THE SLATS IN A VENETIAN BLIND

FIELD OF THE INVENTION

This invention relates to venetian blinds, and, more
particularly, to a device for facilitating the accurate

adjustment of the slats of a venetian blind to one of
several predetermined settings.

BACKGROUND OF THE INVENTION

Venetian blinds are popular window treatments and
can be found in homes and offices throughout the
world. A typical venetian blind includes a number of
elongated slats suspended from a head rail that is
mounted at the top of a window. The orientation of the
slats can be adjusted to vary the amount of light that can.
pass into the room. For example, when the slats are
substantially parallel to the window they are said to be
closed and little light will be able to pass through the
blind. When the slats are adjusted to be perpendicular to
the window they are open and more light will be able to
pass into the room.

Although the slats of a venetian blind can be adjusted
to an infinite number of different settings, each repre-
senting a different angle between the slats and the win-
dow, research has demonstrated that most venetian
blind users prefer to adjust their slats to one of a rela-
tively limited number of settings. For example, popular
settings include the closed setting with the slats parallel
to the window, the “full open” setting with the slats
perpendicular to the window, and a position where the
slats are at a 45° angle with respect to the window.

It 1s difficult for a user to determine visually when the
slats are set at the precise orientation desired. Further-
more, it 1s difficult to adjust the slats on a number of
venetian blinds in the same proximity such that the slats
on all of the blinds are set at precisely the same orienta-
tion, which is an aesthetically desirable result. Accord-
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ingly, venetian blind users waste time attempting to fine 40

tune the adjustment of the slats to a desired setting and

are often unable to precisely align the slats on adjacent
blinds.

SUMMARY OF THE INVENTION

The venetian blind of the present invention includes a
slat angle selector which overcomes the deficiencies in
the art by allowing a user to quickly adjust the slats to
one of a number of predetermined desired settings. The
venetian blind of the invention includes a plurality of
slats, rotating means for rotating the slats from a first
closed setting through a plurality of open settings to a
second closed setting, and indicating means for indicat-
ing when the rotating means has rotated the slats to one
of a plurality of predetermined desired settings, includ-
Ing at least one open setting.

In preferred embodiments of the invention, the means
for rotating the slats includes an elongated tilt rod, a
ladder suspended from the tilt rod, the ladder having a
plurality of vertically spaced rungs and two substan-
tially vertical rails connecting the rungs to the tilt rod,
and a means for rotating the tilt rod. Each of the slats is
supported by a rung in the ladder, and the means for
rotating the tilt rod causes the slats to rotate.

In one embodiment, the means for indicating includes
a cam that rotates as the tilt rod is rotated. The cam has
a substantially annular perimeter with a number of de-
tents at predetermined locations corresponding to the
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predetermined desired settings of the slats. A spring clip
is biased toward the perimeter of the cam such that a
portion of the spring clip travels along the perimeter of
the cam when the cam is rotated and engages a detent
when it becomes aligned with the detent. The engage-
ment of the spring clip with the detent will provide a
visual indication to a user that a predetermined setting
of the slats has been achieved and will impede further
rotation of the cam, thereby impeding rotation of the tilt
rod.

In another embodiment, the means for indicating
comprises a cam having a resilient protrusion that en-
gages detents formed in a housing that is positioned
close to the outer perimeter of the cam. In the disclosed
embodiments the cam is either substantially cylindrical
or 1s finger shaped.

In yet another embodiment, the means for indicating
comprises a cam and two arms pivotally secured to a
housing, with the arms biased toward the cam. Each
arm includes a protrusion that can engage a detent in
the cam.

The means for rotating the tilt rod includes an idler
gear positioned to cause the tilt rod to rotate when the
idler gear is rotated, and a worm gear positioned to
cause rotation of the idler gear when the worm gear is
rotated. The idler gear can be integral with the cam. A
wand 1s connected to the worm gear and is used to
cause the worm gear to rotate.

In operation, the means for indicating when the slats
have been rotated to a predetermined desired setting
will permit a user to be able to quickly and accurately
adjust the slats of the blind to a desired setting. In an
illustrative embodiment, the indicating means will cause
the slats to jump into a desired setting when a user
rotates the slats to a point that is close to the desired
setting. Once the slats are in the desired setting, the
force needed to rotate the slats will be greater than the
forced required to rotate the slats before the slats reach
a desired setting, thereby providing a tactile indication
to the user that the desired setting has been reached.
The invention eliminates the need for a user to guess
when the slats have been adjusted to a desired setting.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional perspective view of a venetian
blind according to a preferred embodiment of the inven-
tion.

F1G. 2 1s a cross-sectional end view of a tilt gear
mechanism shown in FIG. 1.

FIG. 3 1s a cross-sectional end view of a tilt angle
selector shown in FIG. 1.

FIG. 4 is a second cross-sectional end view of the tilt
angle selector shown in FIG. 1.

FIG. § is a cross-sectional longitudinal view of the tilt
gear mechanism and tilt angle selector shown in FIG. 1.

FIGS. 6a and 6b are cross-sectional longitudinal
views of a tilt gear mechanism and tilt angle selector
according to other embodiments of the invention.

FIG. 7 1s a sectional perspective view of a venetian
blind according to another embodiment of the inven-
tion.

FIG. 8 1s a cross-sectional end view of a tilt angle
selector shown in FIG. 7. |

FIG. 9is a second cross-sectional end view of the tilt
angle selector shown in FIG. 7.
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FIG. 10 is a cross-sectional end view of a tilt angle
selector according to another embodiment of the inven-
tion.

FI1G. 11 1s a cross-sectional end view of a tilt angle
selector according to another embodiment of the inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An tllustrative embodiment of the invention is shown
in FIGS. 1-§, and includes a head rail 10 (see FIG. 1)
that 1s mounted to the window by standard brackets
(not shown). An elongated tilt rod 12 is rotatably
mounted within head rail 10. A ladder 14 is suspended
from a ladder drum 16 which is positioned to rotate
with tilt rod 12. Ladder 14 includes a number of rungs
18, an interior rail 20, and an exterior rail 22. The rails
20, 22 are each attached to ladder drum 16. A second
similar ladder drum and ladder are connected to tilt rod
12 at a section of the blind not shown in FIG. 1.

A number of slats 24 are each supported by one rung
18 of ladder 14 such that an interior edge 26 of each slat
1s positioned adjacent to interior rail 20 and an exterior
edge 28 of each slat is positioned adjacent to exterior
rail 22.

A tilter 30 is seated within head rail 10 and surrounds
tit rod 12. Tilter 30 includes a housing 36 through
which extends a worm gear 40. A wand 32 is connected
to worm gear 40 by a clip 33.

A tilt angle selector 34 is also seated within head rail
10 and surrounds tilt rod 12. Tilt angle selector 34 in-
cludes a housing 42 and a detent cam 44.

Tilter 30 is shown in greater detail in FIG. 2 and
includes an idler gear 38 which surrounds tilt rod 12
such that rotation of idler gear 38 causes tilt rod 12 to
rotate. A worm gear 40 is connected to wand 32 by clip
33 and 1s positioned such that when worm gear 40 is
rotated by rotation of wand 32, idler gear 38 will also
rotate. |

Tilt angle selector 34 is shown in greater detail in
FIGS. 3 and 4. Detent cam 44 includes a rectangular
aperture 435 through which tilt rod 12 passes such that
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detent cam 44 will rotate as tilt rod 12 is rotated. The

outer perimeter of detent cam 44 is substantially annular
and includes five detents 51-55, at evenly spaced loca-
tions along a 180° section of the perimeter of detent cam
44. A spring clip 50 is positioned within two recesses 56,
58 formed in housing 42, and is biased toward detent
cam 44 such that a rounded tip 60 of spring clip 50
contacts the perimeter of detent cam 44.

FIG. § 1s a longitudinal cross-sectional view of a
section of the venetian blind shown in FIG. 1 and shows
tilt rod 12 surrounded by both idler gear 38 and detent
cam 44. Housing 42 of tilt angle selector 34 and housing
36 of tilter 30 are also shown in FIG. §.

When a user of the venetian blind shown in FIGS.
1-5 wishes to adjust the orientation of slats 24, wand 32
is rotated causing worm gear 40 to rotate idler gear 38.
(See FIGS. 1-2) As idler gear 38 rotates, tilt rod 12 will
rotate, causing ladder drum 16 to rotate. As ladder
drum 16 rotates, either interior rail 20 or exterior rail 22
will be raised, while the other rail is lowered, depending
on the direction of rotation of wand 32. In other words,
when wand 32 is rotated in one direction interior rail 20
will be raised and exterior rail 22 will be lowered. When
wand 32 1s rotated in the opposite direction, interior rail
20 will be lowered while the exterior rail 22 is raised.
The raising and lowering of the rails will change the
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angle of orientation of rungs 18 and, therefore, the angle
of orientation of slats 24 with respect to the window
will be adjusted. In this manner, slats 24 can be rotated
from a first closed position with exterior rail 22 raised to
its highest position and interior rail 20 at its lowest
position to a second closed position with exterior rail 22
In its lowest position and interior rail 20 in its highest
position. Between these two closed positions are an
infinite number of settings which can be selected by
rotation of wand 32. As is explained below, tilt angle
selector 34 will facilitate the selection of one of five
predetermined settings. .

Referring to FIG. 3, when tilt rod 12 is rotated to
adjust the orientation of slats 24, detent cam 44 will also
rotate due to the contact between tilt rod 12 and detent
cam 44. The periphery of detent cam 44, which is
caused to rotate by tilt rod 12, will “travel” in relation-
ship to the non-rotating tip 60 of spring clip 50, which is
biased against detent cam 44. When one of detents
51-58 becomes aligned with tip 60 of spring clip 50, tip
60 will engage the detent. FIG. 3 shows tip 60 engaged
with detent 53. The engagement of tip 60 with a detent
will impede the rotation of detent cam 44 and, there-
fore, will impede the rotation of tilt rod 12. The user of
the venetian blind will feel this engagement of tip 60 in
a detent, as it will become more difficult to rotate wand
32. If the user continues to apply a rotating force to
wand 32, tip 60 will disengage from detent 83 and will
continue to travel along the perimeter of detent cam 44.
FIG. 4 shows tip 60 at an intermediate location between
cams 52 and 53. When tip 60 reaches detent 52, it will
again become engaged and the user will once again feel
increased resistance as he turns wand 32.

Therefore, as the user rotates the wand 32, cam 44
will rotate causing one detent to travel away from tip 60
of spring clip 50 and another detent to travel toward tip
60 of spring clip 50, with the user feeling a resistance to
the rotation of wand 32 as each detent is engaged. The
orientation of detent cam 44 and the placement of de-
tents 51-85 are selected so that detents 51-55 are en-
gaged by spring clip 50 when slats 24 are in predeter-
mined desired settings. For example, when wand 32 is
rotated such that detent 55 is engaged with tip 60 of
spring clip 50, slats 24 are in a first closed position with
the exterior edge 28 of each slat in its highest position
and the interior edge 26 of each slat in its lowest posi-
tion. As wand 32 is rotated, the perimeter of detent cam
44 will travel until detent 54 engages the tip 60 of spring
clip 50. In this position, slats 24 will form approximately
a 45° angle with respect to the window, with the exte-
rior edges 28 of the slats higher than interior edges 26.
When wand 32 is rotated until tip 60 is engaged with
cam 33, slats 24 will be in the full open position, with the
slats approximately perpendicular to the window, and
exterior edges 28 will be at the same height as interior
edges 26. When tip 60 is engaged with cam 52, the slats
24 will again be at a 45° angle relative to the window,
this time with exterior edges 28 below interior edges 26.
Finally, when tip 60 is engaged with cam 51, slats 24 are
in a second closed position, with interior edges 26 of
each slat in their highest position.

Accordingly, a user can quickly and easily find one of
the five predetermined settings represented by the five
detents 51-55 by rotating wand 32 until tip 60 becomes
engaged with a detent. The user will become aware that
tip 60 has engaged a detent by both visual and tactile
stimulus. As the slats approach the desired setting and
tip 60 contacts the closest edge of a detent, the biasing
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force of the spring clip will canse the detent cam to
rotate until tip 60 is fully engaged with the detent. This
rotation of the detent cam will cause the slats to “jump”
to the desired setting, thus providing a visual indication
to the user that the predetermined setting has been
achieved. Furthermore, if a user continues to rotate
wand 32 after a desired setting has been achieved, in-
creased force will be necessary to disengage tip 60 from
a detent. The user will therefore feel an increased resis-

tance to the rotation of wand 32, providing a further 10

indication that a desired setting has been achieved.

The venetian blind illustrated in FIGS. 1-5 also in-
cludes a standard pull cord system that is not shown in
the figures, which is used to raise and lower slats 24.
The appropriate materials to be selected for the various
parts of the venetian blind of the invention will be well
known to those skilled in the art. For example, head rail
10 can be made of a metal such as aluminum or steel, or
can be formed of a suitable plastic. Slats 24 can be made
of a metal such as aluminum or steel, or can be made of
a suitable plastic, wood or other suitable material. Addi-
tionally slats 24 can be narrow in width (micro), me-
dium width (mini), or conventional width (one inch) or
wider. The gears and detent cam are preferably formed
of plastic. The ladders are preferably formed of a strong
lightweight twine.

Another embodiment of the invention is shown in
FIG. 64, and utilizes an integrated unit 100 that includes
a detent cam 144 connected by a drive section 145 to an
idler gear 138. Detent cam 144 includes five detents,
two of which (151 and 155) are shown in FIG. 6a. Inte-
grated unit 100 surrounds tilt rod 12 and a housing 136
surrounds 1dler gear 138. A spring clip (not shown) is
positioned to be biased against detent cam 144.

The embodiment of FIG. 62 works in a manner that
1s generally similar to the embodiment illustrated in
FIGS. 1-5 except that detent cam 144 is integral with
idler gear 138 and, therefore, detent cam 144 is driven
directly by the same worm gear (not shown in FIG. 6a)
that drives idler gear 138. Detent cam 144 and idler gear
138 are otherwise similar to detent cam 44 and idler
gear 38 shown in FIGS. 2-4. The embodiment of FIG.
6a has the additional advantages of being highly com-
pact and less expensive to manufacture, since the tilter
and tilt angle selector are formed as one unit.

Referring to FIG. 6b, another embodiment of a tilt
angle selector is shown that, like the embodiment of
FIG. 6A, features an integrated unit 100 that includes a
detent cam 144 and an idler gear 138 connected by drive
section 1435. In the embodiment of FIG. 6b, however, a
housing 137 surrounds the entire unit 100.

Another embodiment of the invention is shown in
FI1G. 7 and features an integrated unit 200 positioned in
head rail 10. Unit 200 includes both a tilt angle selector
and a tilter. A housing 236 partially encloses a cam 244
which surrounds tilt rod 12. Cam 244 is integrally
formed with an idler gear (not shown) in a manner
similar to the integrated cam 144 and idler gear 138
shown in FIGS. 64 and 6b. The remaining components
of the venetian blind of FIG. 7 are similar to the compo-
nents shown in FIG. 1 and are therefore not described
in further detail here.

Integrated unit 200 is shown in more detail in FIG. 8,
and includes a flexible protrusion 260 located on the
perimeter of cam 244. Housing 236 includes a 180° an-
nular portion that has five detents 251-255 positioned at
evenly spaced locations.

15

20

25

6

In operation, when a user of the venetian blind of
FIGS. 7-8 rotates wand 32 to change the orientation of
slats 24, worm gear 40 will rotate the idler gear 138
causing both tilt rod 12 and cam 244 to rotate. As cam
244 rotates protrusion 260 will travel along the annular
portion of housing 236. Protrusion 260 will become
engaged with one of detents 251-255 when cam 244
rotates to align protrusion 260 with a detent. FIG. 8
shows protrusion 260 engaged with detent 253 and
FIG. 9 shows protrusion 260 at a position between
detents 253 and 254.

Like the embodiment of FIGS. 1-5 discussed above,
the positions of detents 251-255 are selected such that
slats 24 are at a predetermined desired setting when
protrusion 260 is engaged with a detent. Therefore, a
user of the venetian blind shown in FIGS. 7-9 will be
able to quickly set the slats at the five predetermined
settings represented by the five detents’251-255.

Another embodiment of a tilt angle selector is shown
in FIG. 10 and includes a detent cam 344 that surrounds
tilt rod 12 and will rotate as tilt rod 12 rotates. A spring
tensioned pincher 350 surrounds detent cam 344 and
includes upper arm 352 and lower arm 354. The arms
352, 354 are connected at one end by a pin 356 that is
anchored in a projection 357 of housing 336 such that
each arm 352, 384 may pivot at pin 356. Arms 352, 354
each 1nclude a hole 358, 360, respectively, and a spring
362 1s connected between holes 358, 360 so as to apply
a biasing force that biases each of arms 352, 354 toward

30 detent cam 344. Each arm 352, 354 also includes a pro-
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jection 364, 366, respectively, that will contact cam 344
due to the biasing force of spring 362. Cam 344 includes
detents 368 and 370.

As a user adjusts the slats in a blind featuring the tilt
angle selector of FIG. 10, tilt rod 12 rotates causing
detent cam 344 to rotate. Spring tensioned pincher 350
will not rotate with detent cam 344 and, due to the
tension of spring 362, projections 364, 366 will travel
along the periphery of detent cam 344 until the projec-
tions engage detents 368, 370. Therefore, like the em-
bodiment of FIGS. 1-5, the device illustrated in FIG. 10
will impede the rotation of tilt rod 12 when a detent is
engaged, causing the user to feel that a predetermined
setting has been achieved. Although only two detents
are shown in FIG. 10, any desired number of detents
can be chosen corresponding to the desired number of
slat settings. |

Another embodiment of a tilt angle selector is shown
in FIG. 11 and features a cam that comprises a flexible
finger 434 which surrounds tilt rod 12 and rotates as tilt
rod 12 rotates. A housing 436 sits within head rail 10
and has an annular inner surface 437 that includes de-
tents 451-455. Tip 435 of finger 434 contacts surface
437. |

In operation, as tilt rod 12 rotates finger 434 will
rotate and tip 435 will travel along annular inner surface
437 of housing 436. When tip 435 becomes aligned with
one of detents 451455, it will engage the detent. As
with other embodiments of the invention described
above, the position of detents 451-455 correspond to
desired settings of the slats.

The above description of the preferred embodiments
are 1llustrative only and various modifications may be
made within the scope of this invention, as described by
the appended claims. |

- We claim:
1. A Venetian blind having slats, comprising;
a head rail,
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a rotatable tilt rod within said head rail for rotation of
the slats,

a ladder suspended from said tilt rod for supporting
the slats and for tilting the slats to different slat
angles as said tilt rod is rotated,

a tilter within said head rail having a gear mechanism
operatively connected to said tilt rod for rotation
thereof by a user to cause said slats to rotate from

a first closed tilted setting through a number of

3

8

a first gear on said tilt rod to cause rotation thereof

- when aid first gear is rotated:

a second gear intermeshing with said first gear to
cause rotation of said first gear when said second
gear 1s rotated; and

means connected to said second gear for rotation of
said second gear, to thereby cause rotation of said

tilt rod. |
8. The Venetian blind of claim 7, wherein said first

indeterminate opened tilted settings to a second jg gear is integral with said cam.

closed tilted setting, and
a tilt angle selector operatively connected to said rod

for releasably setting the angle of the slats at a
plurality of predetermined precise settings indepen-
dent of the settings of said tilter, including at least
one open predetermined setting, upon rotation of
said tilt rod by said tilter, wherein said tilt angle
selector includes:

a pair of members, wherein one of said members is
operatively connected to and rotates with said
tilt rod and relative to the other of said members,
and wherein one of said members has a plurality
of spaced apart detents corresponding to the
predetermined precise settings of the slats and
being separated by smooth, continuous surfaces
therebetween and the other of said members has
engaging means thereon for releasably engaging
said detents when a user rotates said tilt rod, to
thereby indicate to the user that the slats are at a
predetermined precise setting or for engaging
one of said smooth, continuous surfaces, thereby
providing infinite points of adjustment;

wherein said members of said tilt angle selector

~ comprise:

a cam having a substantially angular perimeter that
includes said plurality of detents at locations corre-
sponding to said predetermined precise settings and

satd smooth, continuous surfaces therebetween,

said cam rotating as said tilt rod is rotated; and

a projection for engaging said detents, said projection
being biased toward said perimeter of said cam
such that said projection travels along said perime-
ter when said cam is rotated and releasably engages
one of said detents when said projection becomes
aligned with a detent;

wheretn said projection comprises a spring clip.

2. The Venetian blind of claim 1, wherein one of said
members has five spaced apart detents representing the
closed positions of the slats, the fully open perpendicu-
lar position of the slats and the 45° positions of said slats
between a closed position and the fully open position.

3. The Venetian blind of claim 1 or claim 2, further
comprising a plurality of the Venetian blinds in proxim-
ity of one another.

4. The Venetian blind of claim 1, wherein the interac-
tion of said members of said tilt angle selector provides
a visual indication to the user when the slats are at a
predetermined precise setting.

5. The Venetian blind of claim 1, further comprising
a housing within said head rail for holding said spring
clip.

6. The Venetian blind of claim 1, wherein said biased
projection causes the slats to jump as said projection is
fully engaged by a detent, to thereby provide a visual
indication to the user that the slats are at a predeter-
mined precise setting.

7. The Venetian blind of claim 1, wherein said gear
mechanism of said tilter for rotating said tilt rod com-
prises;
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9. The Venetian blind of claim 7, wherein said means
for rotating said second gear is a wand.

10. The Venetian blind of claim 7, wherein said first
gear 1s an idler gear and said second gear is a worm
gear.

11. In a Venetian blind having slats, a head rail, a
rotatable tilt rod within the head rail for rotation of the
slats, a ladder suspended from the tilt rod for supporting
the slats and for tilting the slats to different slat angles as
the tilt rod is rotated, and a tilter within the head rail
having a gear mechanism connected to the tilt rod for
rotation thereof by a user to cause the slats to rotate
from a first closed tilted setting through a number of
indeterminate opened tilted settings to a second closed
tilted setting, the improvement comprising:

a tilt angle selector for releasably setting the angle of
the slats at a plurality of predetermined precise
settings independent of the tilter, including at least
one open predetermined precise setting, upon rota-
tion of the tilt rod by the tilter, wherein the tilt
angle selector includes:

a pair of members, wherein one of said member is
adapted to be operatively connected to and ro-
tate with the tilt rod and relative to the other of
said members, and wherein one of said members
has a plurality of spaced apart detents corre-
sponding to the predetermined precise settings of
the slats and being separated by smooth, continu-
ous surfaces therebetween and the other of said
members has engaging means thereon for releas-
ably engaging said detents when a user rotates
the tilt rod, to thereby indicate to the user that
the slats are at a predetermined precise setting or
for engaging one of said smooth, continuous
surfaces, thereby providing infinite points of
adjustment,

wherein said members of said tilt angle selector
comprise: a cam having a substantially annular
perimeter that includes said plurality of detents at
locations corresponding to said predetermined pre-
cise settings and said smooth, continuous surfaces
therebetween, said cam rotating as said tilt rod is
rotated, and

a projection for engaging said detents, said projection
being biased toward said perimeter of said cam
such that said projection travels along said perime-
ter when said cam is rotated and releasably engages
one of said detents when said projection becomes
aligned with a detent;

wherein said projection comprises a spring clip.

12. The Venetian blind of claim 11, wherein one of
said members has five spaced apart detents representing
the closed positions of the slats, the fully open perpen-
dicular position of the slats and the 45° positions: of the
slats between a closed position and the fully open posi-
tion.

13. The Venetian blind of claims 11 or 12, further
comprising a plurality of the Venetian blinds in proxim-

ity of one another. |
* * * %* x
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